Purpose: To date there are only a few studies published, dealing with delirium in critically ill patients. The problem with these studies is that Results: The results of the cognitive debriefing revealed good to very good results. After that the translation process was successfully completed and the final version of the German pCAM-ICU was adopted by the expert committee. nitive debriefing, we could finalise the translation and cultural adaptation process for the German pCAM-ICU.
Introduction
To date, only a few studies have dealt with the occurrence of paediatric intensive care unit (PICU) delirium. The criteria of the revised fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR) and the criteria of the International Statistical Classification of Diseases, 10 th revision (ICD-10) are still the gold standard for diagnosing delirium [1] , [2] . Four recently published, prospective studies reported prevalences of delirium in critically ill children between 4.6-16.9%, diagnosed by an expert with gold standard criteria [3] , [4] , [5] . Similar to delirium in critically ill adults, the prevalence rate of delirium in mechanical ventilated children of 23.5% is even higher compared to the prevalence in nonventilated children [4] .
Devlin and colleagues could demonstrate that the use of validated delirium assessment tools significantly increased the detection of delirium in the ICU [6] . It was found that delirium detection by physicians showed the most significant improvement when using validated scores [7] . Because of the known underdiagnosis of delirium when not using validated scores and due to the large number of prospective studies demonstrating that delirium significantly worsens outcome in the critically ill, guidelines recommend routine delirium monitoring in critically ill children [8] . Last year, the pCAM-ICU, a delirium score specifically developed for use in the PICU, was published in English. The first validation study (n=68) revealed a sensitivity of 83% (CI 66-93%) and a specificity of 99% (CI 95-100%) when compared with DSM-IV-TR criteria as the gold standard [4] . The pCAM-ICU as well as the CAM-ICU for adult patients is based on the DSM-IV-TR criteria for delirium. The 4 test features of the pCAM-ICU summarise the DSM-IV-TR criteria and thereby transform them into a easy to use assessment tool for routine use in the ICU:
Acute Onset or Fluctuating Course 2. Inattention 3. Altered Level of Consciousness 4. Disorganized Thinking
The systematic evaluation of sedation and delirium is a fundamental part of evidence based treatment for critically ill patients [9] , [10] . Hence, the delirium assessment with the pCAM-ICU is part of the overall consciousness assessment. Consciousness is defined in two partsarousal level plus content. The first step is to determine the level of consciousness with the Richmond Agitation Sedation Scale (RASS). Patients with a RASS of -4 to -5 should not be evaluated with the pCAM-ICU. However, at the lighter levels of consciousness (RASS >-4), the tester should continue with the delirium assessment, evaluating the content of consciousness performing the "Vigilance-A-Test" or "ASE-Picture-Test". If the patient with a RASS of >-4 makes more than 3 errors, the feature "inattention" is positive (for any reason). The baseline mental status according to the pCAM-ICU is always the pre-hospital mental status of the patient. The ICU staff should get this information from the patients family and friends. A fluctuating course of mental status can often be determined with a fluctuation of the Glascow Coma Scale (GCS) or RASS within 24 hours. According to the pCAM-ICU the patient has delirium if feature 1 plus 2 and either feature 3 or 4 are present ( Figure 1 and Figure 2 ). The purpose of this study was the translation of the English pCAM-ICU into German according to international validated guidelines.
Methods
In 1999, after having reviewed 12 major sets of guidelines available for the translation and cultural adaptation, [11] . These guidelines of the TCA group are summarised in Table 1 . The intention of a standardised translation and cultural adaptation process is in particular to achieve an unaltered transformation of the instrument that retains the intentions of the original author. Thus, test results in different countries are more comparable [12] . After receiving permission from the original author for the translation process physicians developed 3 independent forward translations of the pCAM-ICU (English → German). After reconciliation of the 3 forward translations one final forward translation was ready for back translation. The back translation (German → English) of the reconciled German translation into the source language was conducted by a registered state-approved translator who did not know the original version. The English back translation was than reviewed against the source language to ensure the conceptual equivalence of the translation. The back translation was also reviewed by the original author. The newly translated measure underwent a cognitive debriefing. ICU nurses and physicians evaluated the final translation with the help of anonymously questionnaires. Each test feature had to be evaluated with respect to the comprehension of language and content (German grades: "1 = very good" to "6 = insufficient"). Furthermore there was a separate section within the questionnaire for any additional comments. After statistical analysis of the questionnaires the translation and cultural adaptation process was finalised.
Statistics
The continuous variables from the cognitive debriefing are expressed as medians with interquartile range. Data were analysed, using Aabel, Version 3.0.6, 2012 Gigawiz Ltd. Co.
Results
The English back translation of the German forward translation was approved by the original author of the pCAM-ICU.
Cognitive debriefing
The medians of the cognitive debriefing are shown in Table 2 . The comprehension of language and content was 'good' to 'very good' for each of the translated test features ( Figure 3 ). 
Finalisation
The expert team reviewed the results from the cognitive debriefing considering the comments of the nurses and physicians made within the questionnaires. Only minor errors which have been missed during the translation process had to be corrected. Due to the entirely good to very good results from the cognitive debriefing the translation and cultural adaptation process according to ISPOR guidelines could be successfully finalised. The German version of the pCAM-ICU was than adopted at the final meeting of the expert team ( Figure 1 and Figure 2 ).
Discussion
This is the first published German translation of the pCAM-ICU. The translation and cultural adaptation process for Germany was performed according to international guidelines in cooperation with the original author of the pCAM-ICU. Delirium in the PICU is still rarely diagnosed [13] . The main cause for this is, that without a valid assessment tool, especially hypoactive delirium is often not detected. Delirium in critically ill patients is characterised by a more acute onset compared to adult delirium. Moreover children with delirium have more severe perceptual disturbances, more intense hallucinations, more severe delusions, greater agitation, and more severe lability of mood but less severe cognitive deficits, less severe sleep-wake cycle disturbance, and less variability of symptoms over time [14] . Delirium in adult ICU patients is associated with a significantly morbidity and mortality [15] . Even though data on delirium in children are still limited, there is preliminary evidence for significantly worse outcome in children with delirium compared to children without delirium. A prospective study in ICU children could show that delirium was an independent risk factor for a longer ICU stay [5] . The impact of delirium on mortality in children remains unclear. In a retrospective study on 84 paediatric patients Turkel and colleagues could show an increased mortality of 20% but without reaching a statistical significance due to the lack of a control group [16] . A study done by Smeets and coworkers revealed an even lower mortality rate for children with delirium. These contradictory results need further investigations in future prospective studies. Nonetheless, because of the known negative outcome for adult patients with delirium and corresponding preliminary results in critically ill children, the German S3-guideline recommends routine delirium management in the PICU [8] . This includes the identification of the underlying cause of delirium and an early symptom oriented therapy. On the one hand, children with hyperactive delirium are a safety hazard for themselves due to self removal of catheters and endotracheal tubes or by falling out of bed. On the other hand, the symptom complex of ICU delirium is a traumatic event for the patients and relatives. This may cause through metabolic stress a prolonged illness and can lead to a post traumatic stress disorder (PTSD) [17] . In summary, paediatric delirium is a severe complication in critically ill children. A didactic staff member training on delirium and how to assess it with valid assessment tools significantly improves the ability and compliance of physicians and nurses to detect delirium and to detect it even earlier [6] , [18] . However, because of the different stages of cognitive development in children, assessment tools that have been validate in critically ill adults, cannot be necessarily be adopted for use in the PICU [19] . To date, the pCAM-ICU is the only validated delirium score, exclusively developed for the detection of delirium in critically ill children aged 5 years or over. The pCAM-ICU was adapted from the CAM-ICU for adult patients. The 4 items of the pCAM-ICU refer to the DSM-IV-TR criteria for delirium which is currently the international accepted reference standard for paediatric delirium. The pCAM-ICU uses the four cardinal clinical features of delirium for diagnosis: fluctuation or an acute change in mental status, inattention, altered level of consciousness and disorganised thinking. The aim with the development of the pCAM-ICU was to allow an expeditious, valid and reliable assessment for clinical routine. The first validation study of the pCAM-ICU revealed good sensitivity (83%) und very good specificity (99%). Beside the pCAM-ICU, 3 other assessment tools were examined for the detection of delirium in critically ill children: the Delirium Rating Scale (DRS) [20] , the Delirium Rating Scale-Revised (DRS-R-98) [21] and the Pediatric Anesthesia Emergence Delirium (PAED) scale [22] . A recently published study validated these 3 scores against the gold standard for delirium diagnosis (DSM-IV-TR). Including the results of 154 patients in data analysis, the PAED was the most rateable (94%) scale compared to DRS (67%) and DRS-R-98 (47%). The PAED scale revealed a sensitivity of 91% and a specificity of 98% [3] . However, the assessments with the 3 different scores were performed by the same tester. Therefore, it is likely that the results of the second or third assessment were biased by the result of the first assessment. Furthermore, only 16% of the included patients were mechanically ventilated and only 15% received sedation. Particularly the evaluation for delirium in sedated and mechanically ventilated patients is often challenging. It might be that such specific instruments like the pCAM-ICU are advantageous when using in specific patient cohorts (e.g. sedated and mechanical ventilated ICU patients). The pCAM-ICU includes the examination of cognitive functions. In contrast, an assessment tool like the PAED scale focuses on the subjective evaluation of abnormal behaviour of the patient without including neurocognitive measures [23] . The advantage of the PAED scale is that it can also be performed in patients under the age of 5. For patients under the age of 1, there is still no validated delirium score available.
Conclusions
This publication of the German pCAM-ICU provides the first delirium assessment tool for the use in German PICUs (patients aged 5 years and above). This is a result of a translation and cultural adaptation process in accordance with international recommended guidelines. This translation process creates the condition that will enable implementation of routine delirium monitoring in German PICUs. Further studies are needed for the validation of the pCAM-ICU in critically ill patients.
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The authors declare that they have no competing interests. [9] , [10] . Daher erfolgt auch die Durchführung der pCAM-ICU in 2 Stufen: in der ersten Stufe wird die Sedierungstiefe mit der Richmond Agitation Sedation Scale (RASS) erfasst. Patienten mit einem Sedierungsniveau von RASS -4 bis -5 werden mit der pCAM-ICU nicht getestet. Bei Patienten mit einem RASS >-4 erfolgt in der zweiten Stufe der "Vigilanz-ATest" oder der "ASE-Bilder-Test" (Aufmerksamkeitsstö-rung). Bei Patienten mit einem RASS >-4, die bei einem der Tests zur Aufmerksamkeitsstörung mehr als 3 Fehler machen, wird dieses Merkmal als "positiv" gewertet (aus welchem Grund auch immer). Die Bewertung des Geisteszustandes sollte immer im Hinblick auf den Zustand vor der Erkrankung oder vor der Krankenhausaufnahme erfolgen. Hierzu können Informationen von Familie oder Freunden eingeholt werden. Zudem sind Skalen wie die Glascow Coma Scale (GCS) oder bei sedierten Patienten die Richmond Agitation Sedation Scale (RASS) wichtige Hilfsmittel um insbesondere Schwankungen des geistigen Zustandes zu dokumentieren. Für eine positive DelirDiagnose im Sinne der pCAM-ICU müssen Merkmal 1 und Merkmal 2 positiv sein und zusätzlich entweder Merkmal 3 oder Merkmal 4 (Abbildung 1 und Abbildung 2). Ziel dieser Studie war die richtlinienkonforme Übersetzung der pCAM-ICU aus dem Englischen für den deutschsprachigen Raum. [6] , [18] . Allerdings lassen sich Messinstrumente, die beim kritisch kranken Erwachsenen bereits validiert sind, bei Kindern, aufgrund ihres unterschiedlichen kognitiven Entwicklungsstandes nicht ohne Weiteres anwenden [19] . Die pCAM-ICU ist das bis dato einzige bei kritisch kranken Kindern kontrolliert validierte Messinstrument für die Detektion eines Delirs, welches bei Kindern ab dem 5. Lebensjahr angewendet werden kann. Es handelt sich hierbei um eine aus der CAM-ICU adaptierte Version speziell für kritisch kranke Kinder. Mit dem aus vier Items bestehenden Score werden, in Anlehnung an den "Goldstandard", den DSM-IV-TR-Kriterien, akute mentale Veränderungen bzw. Verhaltensfluktuationen, Aufmerksamkeit, Bewusstsein und kognitive Funktionen untersucht. Ziel war es, mit der pCAM-ICU ein sowohl schnell durchführbares, praktikables als auch spezifisches und sensitives Messinstrument zur Delirdetektion zu entwickeln, welches sich leicht in die klinische Routine integrieren lässt. In einer ersten Validierungsstudie zeigte die pCAM-ICU eine gute Sensitivität (83%) und sehr gute Spezifität (99%). Neben der pCAM-ICU existieren noch drei weitere Messinstrumente, die zur Detektion eines Delirs bei intensivpflichtigen Kindern untersucht wurden: Delirium Rating Scale (DRS) [20] , Delirium Rating Scale-Revised (DRS-R-98) [21] , Pediatric Anesthesia Emergence Delirium (PAED) Skala [22] . In einer erst kürzlich publizierten Validierungsstudie wurden diese 3 Scores gegen den "Goldstandard" (DSM-IV-TRKriterien) validiert. Hierbei war die PAED-Skala am häu-figsten durchführbar (94%), verglichen mit der DRS (67%) und der DRS-R-98 (47%). Die PAED-Skala zeigte eine Sensitivität von 91% und eine Spezifität von 98% [3] . Allerdings wurde die Testung mit den 3 Scores nicht verblindet durchgeführt, sondern immer durch den selben Tester. Ein Bias der Testergebnisse, zumindest was die unterschiedlichen Ergebnisse zwischen den 3 Messinstrumenten betrifft, ist daher als sehr wahrscheinlich anzusehen. Zudem waren nur ca. 16% der Patienten beatmet und nur 15% erhielten eine Sedierung. Dabei stellen insbesondere sedierte und beatmete Patienten ein Problemkollektiv bzgl. der Delirevaluation dar und sind spezifisch für das intensivstationäre Setting. Möglicherweise sind speziell entwickelte Score wie die pCAM-ICU gerade für dieses Patientenkollektiv von Vorteil. Im Gegensatz zur speziell für den Einsatz auf der Intensivstation entwickelten pCAM-ICU, bei dem auch kognitive Funktion beurteilt werden, liegt der Fokus bei der PAED auf der Beurteilung des zu beobachtenden Verhaltens [23] . Der Vorteil der PAED gegenüber der pCAM-ICU ist, dass sie auch bei Kindern unter fünf Jahren anwendbar ist. Für Kinder unter einem Jahr findet sich leider noch kein Messinstrument für die Delirdetektion.
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